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(54) THERMOPLASTIC RESIN MOLDED ARTICLE HAVING HARDENED SURFACE AND 
PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To provide a thermoplastic resin molded product enhanced in surface scratch 
resistance, surface hardness and surface weatherability and having a non-planar surface 
excellent in the adhesion of a surface protective film and a base material. 

CONSTITUTION: In a thermoplastic resin molded article having a non-planar hardened surface, 
a surface hardening chemical agent is applied to a plate- shaped thermoplastic resin molded 
article and the coated molded article is pre-hardened up to a state having no tackiness but not 
reaching perfect hardening and molded into a thermoplastic resin molded article having a non- 
planar surface before subjected to post-hardening. By this constitution, molding becomes 
extremely easy and the surface of the molded product is extremely excellent in strength and 
scratch resistance and also excellent in weatherability and the adhesion of a thermoplastic resin 
layer being a matrix with the surface and transparency are extremely excellent. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The thermoplastics moldings which there is [ moldings ] no adhesiveness after applying 
the drugs which make a tabular thermoplastics moldings harden a front face in the 
thermoplastics moldings which has non-plane [ which stiffened the front face ], and it fabricated 
[ moldings ] to the thermoplastics moldings which has non-plane after carrying out presclerosis 
to the condition of not resulting in full hardening, and stiffened the front face characterized by 
carrying out postcure after an appropriate time. 

[Claim 2] The thermoplastics moldings which stiffened the front face given in the 1st term of a 
claim where the drugs which stiffen a front face contain an epoxy acrylate resin monomer. 
[Claim 3] The drugs which stiffen a front face consist of a monofunctional monomer and a 
solvent according to the polyfunctional (meta) acrylate of an epoxy acrylate resin monomer and 
others, and the need, Thermoplastics moldings which stiffened the front face given in the 1st 
term of a claim whose rate of the epoxy acrylate resin monomer in the reactant whole monomer 
is 10 - 60 % of the weight. 

[Claim 4] The thermoplastics moldings which stiffened the front face given in the 1st term of a 
claim whose thermoplastics is a polycarbonate and polymethylmethacrylate. 
[Claim 5] Up to the condition there are no process and adhesiveness which apply the drugs 
which make a tabular thermoplastics moldings harden a front face in the manufacture approach 
of a thermoplastics moldings of having non-plane [ which stiffened a front face ], and do not 
result in full hardening, The manufacturing method of the thermoplastics moldings which has 
non-plane [ which stiffened the front face characterized by to perform the process which carries 
out postcure after the process which carries out presclerosis, the process which fabricate 
succeedingly to the thermoplastics moldings which has non-plane, and the this process fabricate 
one by one ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] [Field of the Invention] This invention relates to the thermoplastics moldings which has 

non-plane [ which stiffened the front face ], and its manufacturing method. 

[0002] 

[Description of the Prior Art] Conventionally, the molded laminate for improving shock resistance 
in rigidity, surface hardness, thermal resistance, and a list etc. is known with thermoplastics of a 
different kind in the surface and the inner layer, for example, a JP, 1-221 51, B official report — 
like Generally the sheet of poly methyl methacrylic-TO and a polycarbonate is used 
[ polycarbonate ] with the really pasted-up molded laminate as current, for example, car grading 
material made of synthetic resin, in poly methyl methacrylic-TO which carried out biaxial 
orientation of the surface, and a inner layer. However, poly methyl methacrylic-TO is excellent in 
rigidity, surface hardness, and weatherability, or shock resistance and its thermal resistance are 
low. Although the polycarbonate is excellent in shock resistance and thermal resistance, rigidity 
and surface hardness are low. It is just going to be known by making it poly methyl methacrylic- 
TO which carried out biaxial orientation of the surface taking advantage of these both property 
also from the above-mentioned official report to take out rigidity, surface hardness, and 
weatherability and to take out shock resistance and thermal resistance by making a inner layer 
into a polycarbonate. However, when actually manufacturing this product, the actual condition 
manufactures the surface and the inner layer with extrusion molding or rolling shaping. Therefore, 
although a firm molded laminate is formed, it is plane area layer mold goods, and the non-plane 
layered product used for processing components etc. has surface exfoliation thru/or the problem 
which a crack generates, when processing processes it strongly difficult. 
[0003] Moreover, on the other hand, in order to improve the surface characteristic of 
polycarbonate mold goods, the attempt which applies a coating on the surface of mold goods is 
also variously proposed from the former. For example, there is the approach of applying 
thermosetting melamine resin coating and forming a protective film according to heat curing etc. 
However, although it fabricated by the approach of forming a protective coat by such heat 
hardening in the fixed configuration beforehand when the mold goods which have a certain fixed 
configuration were manufactured, it cannot but limit to the manufacture approach which applies 
to a front face and heat-hardens. Moreover, when post heating shaping to which the hardening 
protective film was made to form in plane thermoplastics was performed, it was not the object 
with which the problem of a crack arising in a hardening protective film, or producing exfoliation 
produces, and practical use can be presented. 
[0004] 

[Problem(s) to be Solved by the Invention] It is what is going to offer the mold goods which 
simplify all processes sharply and are obtained by applying continuously except the 
complicatedness of actuation by the purpose of this invention carrying out spreading postcure of 
the drugs which make non-plane mold goods harden a front face, and its manufacturing method. 
Other one purpose is what is going to offer the thermoplastics mold goods which have non-plane 
while it has the same handling nature as the usual sheet-like object by the ability fabricating in 
the condition of semi-hardening, and its manufacturing method. Other one purpose solves the 
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fault of the above-mentioned and the conventional technique. A certain processing product The 
abrasion-proof nature of the front face which made manufacture possible by continuation 
****** of a spreading process, a presclerosis process, a processing forming cycle, and a 
postcure process, a degree of hardness, and weatherability tend to be raised, and it is going to 
offer thermoplastics mold goods with non-plane [ which was further excellent in the adhesion of 
a surface protective coat and a base material ], and its manufacturing method. 
[0005] 

[Means for Solving the Problem] The configuration of this invention for solving the trouble 
mentioned above and attaining the purpose is as follows. 

(1) The thermoplastics moldings which there is [ moldings ] no adhesiveness after applying the 
drugs which make a tabular thermoplastics moldings harden a front face in the thermoplastics 
moldings which has non-plane [ which stiffened the front face ], and it fabricated [ moldings ] to 
the thermoplastics moldings which has non-plane after carrying out presclerosis to the condition 
of not resulting in full hardening, and stiffened the front face characterized by carrying out 
postcure after an appropriate time. 

(2) The thermoplastics moldings which stiffened the front face given in the 1st term of a claim 
where the drugs which stiffen a front face contain an epoxy acrylate resin monomer. 

(3) The thermoplastics moldings which stiffened the front face given in the 1st term of a claim 
whose rate of the epoxy acrylate resin monomer in the reactant whole monomer is 10 - 60 % of 
the weight by the drugs which stiffen a front face consisting of a monofunctional monomer and a 
solvent according to the polyfunctional (meta) acrylate of an epoxy acrylate resin monomer and 
others, and the need. 

(4) The thermoplastics moldings which stiffened the front face given in the 1st term of a claim 
whose thermoplastics is a polycarbonate and polymethylmethacrylate. 

(5) To the condition of there being no process and adhesiveness which apply the drugs which 
make a tabular thermoplastics moldings hardening a front face in the manufacture approach of a 
thermoplastics moldings of having non-plane [ which stiffened the front face ], and not resulting 
in full hardening It is in the manufacturing method of the thermoplastics moldings which has non- 
plane [ which stiffened the front face characterized by performing the process which carries out 
postcure after the process which carries out presclerosis, the process succeedingly fabricated 
to the thermoplastics moldings which has non-plane, and the this process to fabricate one by 
one ]. 

[0006] This invention is explained to a detail below. As thermoplastics in this invention, 
polystyrene, the alloy which begins ABS, AS, and MS and contains many the addition polymers, 
polycarbonates (PC), and PCs of a vinyl compound 50% or more, and poly methyl meta- 
chestnut-TO (PMMA) are desirable. 

[0007] Next, as drugs which it applies [ drugs ] to tabular plasticity resin and stiffen a front face, 
it consists of a monofunctional monomer and a solvent according to the polyfunctional (meta) 
acrylate of an epoxy acrylate resin monomer and others, and the need, and it is desirable for the 
rate of the epoxy acrylate resin monomer in the reactant whole monomer to be 10 - 60 % of the 
weight. In this case, the thing which has the structure of the following type iota with the epoxy 
acrylate resin monomer said to this invention (however, R shows H or a low-grade alkyl group, 
and R' shows H or CH.) It is the integer of n=0-20. 
[Formula 1] 
O 



i 



CHi-C-C-OCHtCH CHi oj? J? OCH^CHCHr 



•tt 6h 




6h 




0 



,0CHi^HCH*O-6-C^CH a 



******* In addition, as for the molecular weight of an epoxy acrylate resin monomer, n= 15 or 
less are [ n= 20 or less ] good, since the viscosity of a solution will become extremely high, the 
workability of spreading will worsen and it will be hard to obtain the smooth film, if the reason 
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which limited n in the above-mentioned formula iota has too large n preferably. Moreover, 
similarly, if the epoxy acrylate resin monomer of the [I] type exceeds 60 % of the weight in the 
reactant whole monomer, viscosity will become extremely high, and the workability of spreading 
is bad and it is hard coming to obtain the smooth film at less than 10 % of the weight, the epoxy 
acrylate resin monomer of this to [1] type — the inside of the reactant whole monomer — 15 - 
50 % of the weight is preferably good ten to 60% of the weight. 

[0008] moreover As other polyfunctional (meta) acrylate, Pori (meta) acrylate, novolak epoxy 
acrylate, etc. of aliphatic series polyhydric alcohol more than trivalent [, such as trimethylol 
propane TORI (meta) acrylate, trimethylolethane tri(metha)acrylate, pentaerythritol tetrapod 
(meta) acrylate, and pentaerythritol hexa acrylate, ] can be hung up. Furthermore, as the 
aforementioned monofunctional monomer, acrylic acids (meta), such as a methyl methacrylate, 
ethyl methacrylate, cyclohexyl methacrylate, a methacrylic acid, an acrylic acid, and a methyl 
acrylate, the ester of those, etc. are raised. Next, as for the rate of the reactant whole monomer 
in the drugs which it applies [ drugs ] and stiffen a front face, it is desirable that it is in 10 - 97% 
of the weight of the range. When it exceeds 97%, it is inferior to thermoplastics, for example, 
adhesion with a polycarbonate, and uniform coating becomes it difficult that it is less than 10%. 
Moreover, when hardening may be made small by the application, and adjusting spreading 
viscosity, an effective approach also uses a monofunctional nature monomer. 
[0009] Moreover, as a solvent used by this invention, thermoplastics, for example, the methyl 
ethyl ketone which is ****** of a polycarbonate, ethyl acetate, ethylcellosolve acetate, etc. are 
suitable, and these are the things except the above-mentioned solid content, and are good to 
consider as 3 - 90% of the weight of the range. Therefore, the concentration of a solution should 
just be suitably selected from said range in order to make the film form. 

[0010] Next, a manufacturing method is explained according to a drawing. Drawing 1 (a) and (b) 
show the production process Fig. of the thermoplastics constituent concerning this invention. 
Drawing 1 (a) shows the condition of having applied drijgs to the front face of a tabular 
thermoplastics moldings, and 1 is tabular thermoplastics and it applies drugs to the front face of 
this tabular thermoplasticity layer. As the drugs, the above-mentioned epoxy acrylate resin 
monomer is applied on a tabular thermoplastics layer using the mixed constituent used as the 
principal component, for example. 2 says this spreading layer. Moreover, in this case, spreading 
of mixture is the approach which was called a spray, immersion, roll coating, etc. and which was 
learned well, and may be applied on a tabular thermoplastics layer using one of these. Usually, 
this mixed constituent is applied in amount sufficient as desiccation thickness to obtain about 
10-100-micrometer desiccation protective coating. In this case, the optimal solvent system may 
change according to the selected applying method. For example, in the case of roll coating, a 
solvent system with higher viscosity is used at a spray coating cloth or dip coating using the 
solvent system of hypoviscosity. Thus, after adjusting and applying thickness, it dries if needed 
and photo-curing of the front face of a curing agent is carried out using UV mercury-vapor lamp. 
Extent [ extent acting as a failure ], i.e., when carrying out fabrication, in carrying out fabrication 
of the hardening condition at this time, if adhesive, it will adhere to the metal mold of a making 
machine, and a shaping sheet is damaged, or it gets damaged on a front face, and the target 
mold goods are not obtained. Therefore, the condition that there is no adhesiveness is required. 
Moreover, in carrying out fabrication, if full hardening is carried out, firm laminate molding is 
formed, but it becomes difficult to process processing components. Therefore, it is necessary to 
carry out presclerosis processing in the condition of not resulting in full hardening. Fabrication of 
the tabular thermoplastics layer of such a condition is carried out like drawin g 1 (b). Although a 
vacuum forming, press forming, plug ring shaping, pressure forming, etc. occur as the fabrication 
approach, and not limited to especially the fabricating method, especially press forming is 
desirable. And after forming the fabricated non-plane thermoplastics layer 3, succeedingly, by UV 
hardening, postcure is carried out and a thermoplastics moldings is manufactured. 
[0011] 
[Example] 

As drugs applied to a front face, it sets at a ceremony (iota) and is the compound of n= 1 and 
R=H. 60 weight sections dipentaerythritol hexaacrylate 40 weight sections solvent (methyl ethyl 
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ketone) 100 weight sections sensitizer (1 -hydroxy cyclohexyl phenyl ketone) Five weight 
sections were prepared, and it applied so that it might become the desiccation thickness of 20 
micrometers to the polycarbonate resin plate of 2mm thickness using a coating machine. After 
desiccation, the 400 w-UV mercury-vapor lamp was irradiated for 3 seconds, and carried out 
presclerosis. Press forming was carried out to the shape of a bowl after heating this sheet at 
170 degrees C. Again, with the mercury-vapor lamp of the same kind, it irradiated for 10 seconds 
and postcure was carried out. Consequently, the polycarbonate resin Plastic solid of the shape 
of an acquired bowl was transparent, the adhesion of polycarbonate resin and a hard facing 
object was 100/100 in a squares test and JISK-5400, and even if it ground abrasion nature 
against steel wool, a crack was not attached at all. On the other hand, as for the object which 
carried out press forming of the polycarbonate resin plate which the drugs applied to a front face 
were irradiated [ plate ] for 1 2 seconds, and stiffened them with the mercury-vapor lamp of the 
same kind after spreading desiccation similarly, the crack occurred in the hardening paint film. 
[0012] 

[Effect of the Invention] As stated above, while shaping becomes very easy, therefore enabling 
shaping of various configurations, and the front face of the thermoplastics mold goods moreover 
fabricated being extremely excellent in high intensity at abrasion-proof nature and excelling in 
weatherability by hardening by two-step UV irradiation, the adhesion of the thermoplastics layer 
and front face which are used as a base material is also extremely excellent. Therefore, since 
the mold goods which are in the condition holding properties which plastics original has, such as 
a light weight and transparence, and were excellent in the surface characteristic in addition can 
be manufactured cheaply, it is practically very advantageous to the components for automobiles 
etc. 
[0013] 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] (a) shows the production process sectional view of the thermoplastics constituent 
concerning this invention, (b) is drawing showing the non-plane thermoplastics layer after 
fabrication. 

[Description of Notations] 

1 Tabular Thermoplastics 

2 Spreading Layer 

3 A non-plane thermoplastics layer. 



[Translation done.] 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



LT BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE^) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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